Limited isozyme polymorphism has been reported in peach, despite variability for numerous morphological traits. Previous research has identified polymorphism in six enzyme systems Durham et al., 1987; Messeguer et al., 1987; Mowrey et al., 1990) . Isozymes are useful as molecular markers in genetic linkage studies; however, polymorphism is a prerequisite for their use in such studies. The objective of this study was to examine a comprehensive collection of peach cultivars and the U.S. Dept. of Agriculture's (USDA) peach PI collection for catalase polymorphism. The inheritance of catalase is also reported.
Numerous cultivars (Table 1) and 51 peach PIs (Table 2) commercial germplasm developed in U.S. breeding programs, with special emphasis placed on cultivars released from the Univ. of Florida; USDA, Byron, Ga.; and North Carolina State Univ. breeding programs. Historical cultivars of North American origin distinct from the germplasm base represented by cultivars originating from North American breeding programs were also examined. Eight seedling populations segregating for catalase were examined to determine the inheritance of catalase.
Fully expanded leaves ≈ 6 cm from the terminal bud were collected from actively growing shoots of field-grown trees in Summer 1990. Catalase was characterized on lithium borate/Tris·citrate starch gels (Stuber et al., 1988 ) using previously described electrophoretic procedures (Mowrey et al., 1990) , except that the modified stone-fruit extraction buffer of was used. The extraction buffer was modified by deleting polyethylene glycol, L-cysteine, and β − mercaptoethanol. Gels were run for 6 h at 13 W of constant power. All cultivars and PIs were characterized twice for catalase using two independent electrophoretic runs. Progeny of seedling populations were characterized only once. Goodness-offit of observed segregations to the appropriate genotypic test ratio was conducted using chi-square analysis. Migration distances were recorded to the nearest millimeter. Relative migration (Rm) for each band and allelic designations were assigned as described by Mowrey et al. (1990) .
Catalase is a tetrameric enzyme in plants (Stuber et al., 1988) . Three catalase banding patterns were detected in this study (Fig. 1) . Observed segregation in peach (Table 3) is consistent with the hypothesis that the variation is controlled by two alleles at one locus. Homozygous individuals were characterized by a fast (Rm = 1.00) or a slow (Rm = 0.22) homotetrameric band. The fast band generally showed better resolution and stained more intensely than the slow band (Fig. l) , with the slow band often showing a streaked phenotype similar to the Cat 3-7 allele in corn (Goodman and Stuber, 1983) . Allelic designations of Cat 1-1 and Cat 1-2 are proposed for the catalase alleles producing the fast and slow bands, respectively, in peach. Because of the tetrameric structure of catalase, heterozygous individuals should have five bands. In our study, heterozygous individuals usually showed a streaked band intermediate between the fast and slow bands, rather than five discrete bands on the gel (Fig. 1) . Occasionally, five discrete bands could be discerned on gels showing good resolution.
Most commercial cultivars surveyed in this study that were released from North American breeding programs were fixed for the slow (Cat 1-2) allele (Table 1 ). This result is not surprising, because most commercial peach cultivars in the United States have been developed from a germplasm base that traces back to the single cultivar Chinese Cling that was homozygous for the Cat 1-2 allele (Scorza et al., 1985) . Interestingly, 'Belle of Georgia' (a seedling from a 'Chinese Cling' outcross) was heterozygous, indicating that its male parent must have contributed the Cat l-1 allele. 'Belle of Georgia', a clone of historical importance in the United States, was discovered and named by Samuel Rumph of Marshallville, Ga., in the 1870s (Hedrick, 1917) . Although the male parent of 'Belle of Georgia' is not known, Rumph and others have proposed that 'Oldmixion Free' is the likely male parent (Hedrick, 1917; Myers et al., 1989) . 'Early Crawford', 'Late Crawford', 'Stump-the-World', and 'Champion' were also proposed as the possible male parent of 'Belle of Georgia' (Myers et al., 1989) . Fortunately, all these cultivars still exist, and electrophoretic analysis of leaf samples obtained from each cultivar from the USDA germplasm collection at Byron revealed that all five of these cultivars are homozygous Cat 1-2 / Cat 1-2. Thus, based on catalase, none of these cultivars could have been the male parent of 'Belle of Georgia'.
Examination of the 14 cultivars surveyed from the Univ. of Florida breeding program revealed that three clones were homozygous Cat 1-1 / Cat 1-1, three were heterozygous Cat 1-1 / Cat 1-2, and eight were homozygous Cat 1-2 / Cat l-2. The existence of catalase polymorphism in the Florida germplasm can be explained by the wide genetic base of the breeding material. Unique germplasm was introduced early into this program to provide a source of genes for low chilling requirement. Interestingly, the three clones from this program that were homozygous Cat l-l / Cat l-1, ('Okinawa', 'Florida Evergreen', and 'Barton') all originated from southern China and have a very low chilling requirement. 'Okinawa' was one of the primary cultivars used in the Florida program as an initial source of genes for low chilling requirement. 'Barton' is a rootstock cultivar used in Australia.
Catalase polymorphism was also present in the peach PI collection ( Table 2 ). The existence of polymorphism in this collection is not surprising because these clones are highly variable for bloom date, fruit size and quality, and other traits (Ackerman, 1957) . Frequencies of the Cat 1-1 and Cat 1-2 alleles in the PI collection were 0.31 and 0.69, respectively. Of the 51 PIs examined, 13 were homozygous Cat l-l / Cat 1-1, and 32 were homozygous Cat 1-2 / Cat 1-2. A low frequency of heterozygous individuals in the PIs is probably due to the high rates of selfpollination that occur in peach. A low frequency of heterozygous individuals was also observed for isocitrate dehydrogenase in the peach PIs (Mowrey et al., 1990) . Cat 1-1 was the most common allele in clones originating directly from China, occurring in nine out of 10 clones, while 13 clones of European origin were all monomorphic for Cat l-2 (see Mowrey et al., 1990 , for origin of peach plant introductions). A similar trend was found for the Mdh 1-3 and Mdh 1-2 alleles in peach (Mowrey et al., 1990) .
This study identified a new genetic marker in peach and further substantiates that the North American germplasm base of peach is very narrow. Further, allozyme variation revealed in this and a previous study (Mowrey et al., 1990) of the PI collection suggests that this collection should be examined for other valuable qualitative and quantitative traits.
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